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(54) METHOD FOR PREVENTING POLYMERIZATION OF (METH)ACRYLIC ACID OR (METH) 
ACRYUG ACID ESTER 

(57)Abstract: 

PURPOSE: To provide a method for preventing polymerization of (meth)acrylic acid or (meth) 
acrylic acid ester, excellent in preventing occurrence of a polymer in a device in producing 
(meth)acrylic acid or (meth)acrylic acid ester, 

CONSTITUTION: The characteristic of this method for preventing polymerization of (meth) 
acrylic acid or (meth)acrylic acid ester comprises using phenothiazine, hydroquinone and 
molecular oxygen in producing (meth)acrylic acid or (meth) acrylic acid ester. In producing 
(meth)acrylic acid or (meth)acrylic acid ester, occurrence of a polymer in a device can be 
prevented, long-term continuous operation can be carried out and improvement in recovery 
ratio of product is attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can hot be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (Meta) The acrylic acid characterized by sharing phenothiazin, hydroquinone, and 
molecular oxygen as a polymerization inhibitor in distillation of the system containing an acrylic 
acid or (meta) acrylic ester (meta), or (meta) the polymerization prevention approach of acrylic 
ester. 

[Claim 2] The polymerization prevention approach of claim 1 which shares molecular oxygen in 
the range of 0.01 - 5 capacity % to the acrylic acid (meta) which exists in a distillation system, or 
(meta) the total amount of steams of acrylic ester while using phenothiazin and hydroquinone in 
0.0002 - 0.4% of the weight of the range with sum density to the acrylic acid (meta) which exists 
in a distillation system, or (meta) all the volume of acrylic ester. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[00O1] 

[Industrial Application] This invention relates to an acrylic acid (meta) (an acrylic acid (meta) 
means an acrylic acid and a methacrylic acid here) or (meta) the polymerization prevention 
approach of acrylic ester. Furthermore, this invention relates to the acrylic acid (meta) which 
shares phenothiazin, hydroquinone, and molecular oxygen as a polymerization inhibitor, or (meta) 
the polymerization prevention approach of acrylic ester in detail in distillation of the system 
containing an acrylic acid (meta) or (meta) acrylic ester. 
[00O2] 

[Description of the Prior Art] In order to set by the gaseous-phase catalytic-oxidation reaction 
of a propylene or an isobutylene in an acrylic acid or a methacrylic acid, and the process that 
manufactures acrylic ester further (meta) and to separate and refine an acrylic acid (meta) or 
(meta) acrylic ester, various distillation actuation is used. 

[0003] (Meta) although carrying out the polymerization of an acrylic acid or (meta) the acrylic 
ester easily with heat etc. is known widely — distillation — setting — the difference of extent — 
- that — heating is required, and since the polymerization nature becomes very high in 
processing in the elevated-temperature condition, such as a distillation process, especially, the 
consideration to polymerization prevention must be made. 

[0004] although a polymerization inhibitor is generally used in the case of distillation — the case 
of an acrylic acid (meta) — the liquid phase section — comparing — a column — the 
polymerization in the gaseous-phase sections, such as an outside of rear-face ****** of a wall 
and a plate, — dramatically — happening — * ***** . And if a polymerization happens in a 
distilling column, a polymer will be accumulated into a distilling column, distillation effectiveness 
and product recovery will fall, and continuation of operation of distillation actuation will be 
further made difficult. 

[0005] Therefore, prevention of the trouble by the polymerization in the industrial manufacture 
process of an acrylic acid (meta) is a very important item on process actuation, and especially 
(meta) the thing for which an effective polymerization prevention technique is established in the 
distillation process which deals with an acrylic acid in the state of an elevated temperature is 
indispensable when operating this manufacture process to stability continuously. 
[0006] Conventionally, as one of the polymerization prevention approaches of an acrylic acid 
(meta), adding a polymerization inhibitor is proposed for many years, and it is carried out. As a 
typical polymerization inhibitor, amines, such as phenols, such as hydroquinone, the hydroquinone 
monomethyl ether, and t-butyl catechol, a diphenylamine, and thiodiphenylamine, a nitro 
compound, a nitroso compound, copper salt, iron salt, etc. are known. And use these 
polymerization inhibitors in an independent form, it uses in the form of such combination, or the 
approach by concomitant use with molecular oxygen content gas and these polymerization 
inhibitors etc. is proposed variously. However, in the state of elevated temperatures, such as a 
distillation process of an acrylic-acid (meta) manufacture process, since the effectiveness is 
small, it must add so much and the polymerization inhibitor proposed in this way should not be 
satisfied in industrial operation. 
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[00O7] As an example of the polymerization inhibitor of a multicomponent system, the approach 
the method of using hydroquinone monomethyl ether-benzoquinone-oxygen as a polymerization 
inhibitor uses a diphenylamine-benzoquinone or hydroquinone monomethyl ether-oxygen as a 
polymerization inhibitor by JP,50-6450,B again is proposed by JP,50-6449,B, for example as a 
stabilization process in distillation of an acrylic acid, respectively. 

[00O8] Moreover, as an example of concomitant use of phenothiazin and other polymerization 
inhibitors, it is JP,2~"17151,A and the phenothiazin-hydroquinone monomethyl ether system is 
proposed as a polymerization inhibitor of methacrylic acid methylester, respectively as a 
polymerization inhibitor at the time of a phenothiazin-paraben ZOKINON system carrying out the 
ester interchange of the methyl acrylate in JP,2-1 93944,A (meta). 
[00O9] 

[Problem(s) to be Solved by the Invention] However, it is hard to say that the polymerization 
prevention effectiveness in the distillation process with which the polymerization inhibitor 
mentioned above deals with an acrylic acid (meta) or (meta) acrylic ester in the state of an 
elevated temperature is enough, and paraben ZOKINON has comparatively high vapor pressure, it 
is easy to mix in a product, and there are also all and a problem of making a product color. And 
in these polymerization inhibitors, in order to prevent the polymerization in the distillation 
process which deals with an acrylic acid at an elevated temperature (meta), a polymerization 
inhibitor must be added so much, and even when a polymerization inhibitor is added so much, 
long-term operation of distillation has the problem of being difficult It is in the object of this 
invention offering the polymerization prevention approach that addition of a small amount of 
polymerization inhibitor also prevents generating of a polymer, and makes long-term continuous 
running possible in manufacture of an acrylic acid (meta) or (meta) acrylic ester. 
[0010] 

[Means for Solving the Problem] the distillation process which deals with an acrylic acid (meta) 
or (meta) acrylic ester in the state of an elevated temperature as a result of this invention 
persons' examining wholeheartedly the polymerization prevention approach which the 
polymerization prevention effectiveness is high and a polymerization inhibitor does not mix in a 
product to an acrylic acid (meta) or (meta) acrylic ester — phenothiazin — although 
polymerization prevention of independent extent is possible, if the effectiveness is insufficient 
and it results in hydroquinone, at an elevated temperature, there is almost no polymerization 
prevention effectiveness. If independent, by [ this ] making the small phenothiazin and the 
hydroquinone of the polymerization prevention effectiveness coexist with molecular oxygen 
content gas, it found out that the polymerization prevention effectiveness which exceeds 
anticipation you to be Haruka was discovered, and this invention was completed. 
[001 1] namely, this invention — "1. (meta) — the acrylic acid characterized by sharing 
phenothiazin, hydroquinone, and molecular oxygen as a polymerization inhibitor in distillation of 
the system containing an acrylic acid or (meta) acrylic ester (meta), or (meta) the polymerization 
prevention approach of acrylic ester. 

2. the polymerization prevention approach of claim 1 which shares molecular oxygen in the range 
of 0.01 - 5 capacity % to the acrylic acid (meta) which exists in a distillation system, or (meta) 
the total amount of steams of acrylic ester while using phenothiazin and hydroquinone in 0.0002 

- 0.4% of the weight of the range with sum density to the acrylic acid (meta) which exists in a 
distillation system, or (meta) all the volume of acrylic ester. " — it is related. 

Hereafter, this invention approach is explained concretely. 

[0012] (Polymerization inhibitor) phenothiazin — an acrylic acid (meta) or (meta) acrylic ester — 
receiving — 0.0001-0.2 (% of the weight) — desirable — 0.003-0.15 (% of the weight) — more — 
desirable — 0.005-0.1 (% of the weight), and hydroquinone ~ 0.0001-0.2 (% of the weight) — 
desirable — 0.003-0.15 (% of the weight) — 0.005-0.1 (% of the weight) addition is carried out 
more preferably, in addition, the quantitative ratio of phenothiazin and hydroquinone — usually - 

- 1:100-100:1 — desirable — 1:10-10:1 — it is 1:5-5:1 (weight/weight) more preferably. Under 
the present circumstances, although polymerization prevention effectiveness sufficient [ when 
said polymerization-inhibitor addition is below this range, the polymerization prevention 
effectiveness is not enough, and ] when it is more than this range is acquired, it is not 
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economical. Although especially the addition approach of a polymerization inhibitor is not limited, 
it may be added in the form of the solution which could add the solid-state or fine particles of 
phenothiazin and hydroquinone directly, or dissolved in the suitable solvent, for example, 
moreover — as molecular oxygen content gas — air — most — cheap — the amount of supply 
— as oxygen — 0.01-5 (capacity %) — desirable — 0.05-3 (capacity %) — it is the range of 0.1- 
1.0 (capacity %) more preferably. Although molecular oxygen content gas is fed from the tower, 
bottom product, or reboiler of a distilling column, the supply approach is also devised for the 
purpose of improvement in the contact with sufficient effectiveness with monomer liquid, or 
homogeneity distribution in a distilling column. 

[0013] (Distillation conditions) Generally, although distillation of an acrylic acid (meta) and (meta) 
acrylic ester is performed on condition that 50-150 degrees C and 100 - 500mmHg, according to 
this invention, also in processing in such the elevated^emperature condition, a polymerization 
can fully be prevented, and long^erm continuous running becomes possible. 
[0014] 

[Example] Although an example and the example of a comparison explain this invention 
concretely below, this invention is not limited to these examples. 

[0015] The solution which added the polymerization inhibitor to the acrylic acid refined example 
of comparison 1 was put into a thermocouple and the ampul of 30ml of content volume with the 
nozzle for bubbling, and bubbling was carried out for 15 minutes with 15 cc nitrogen for /. Then, 
it dipped into the oil bath which heated this ampul, with nitrogen bubbling carried out. the 
solution temperature in ampul was measured with the thermocouple, and it kept at 1 20 degrees 
C. Polymerization start time was made into the time amount to which solution temperature rose 
by 5 degrees C by the heat of polymerization. A result is shown in a table 1 . The synergistic- 
effect characteristic was defined as follows as an index of the synergistic effect here. 

(t.,+a- tM ) 

(tp.- t« ) + (t, -t, ) 

tpz : polymerization start time t2 of phenothiazin addition : Polymerization start-time tpz+2 of 
the component [ 2nd ] addition: Polymerization start time tN of phenothiazin and the 2nd 
component addition : There will be the synergistic effect at the time of additive-free 
polymerization start time synergistic-effect characteristic >1. It is getting worse than the 
addition when the synergistic effect not being seen but using independently rather, even if it 
combines the inhibitor of the phenothiazin and others in nitrogen-gas-atmosphere mind (under 
the nonexistence of molecular oxygen). [ result / of a table 1 ] 
[0016] 
[A table 1] 
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[0017] Although polymerization start time was measured like the example 1 of example 1 
comparison, it carried out by air bubbling instead of nitrogen bubbling. A result is shown in a 
table 2. The effectiveness which excelled more than the addition when using the combination of 
phenothiazin and hydroquinone independently in an air ambient atmosphere (under existence of 
molecular oxygen) although the compound effectiveness of inhibitor was not seen by the 
combination of phenothiazin and other inhibitor other than hydroquinone like the result in 
nitrogen-gas-atmosphere mind (under the nonexistence of molecular oxygen) is shown from the 
result of a table 2. 
[0018] 
[A table 2] 
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[001 9] Although polymerization start time was measured like the example 1 of example 2 
comparison, it carried out by air bubbling instead of nitrogen bubbling. A result is shown in a 
table 3. Even if it made the addition of hydroquinone increase from the result of a table 3 from 
10 ppm to 100 ppm in a hydroquinone independent case, the polymerization prohibition 
effectiveness hardly changed, but when phenothiazin and hydroquinone were made to live 
together, the outstanding polymerization prohibition effectiveness which exceeds anticipation 
with the increment in the addition of hydroquinone you to be Haruka was acquired. 
[0020] 
[A tabfe 3] 
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[0021] Although polymerization start time was measured like example 3 example 1, a methacrylic 
acid and temperature were performed at 130 degrees C instead of the acrylic acid. The result 
was shown in a table 4. The polymerization prohibition effectiveness that the combination of 
phenothiazin and hydroquinone was further superior to the case of an acrylic acid was acquired 
[0022] 
[A table 4] 
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[0023] Although polymerization start time was measured like example 4 example 1, acrylic-acid 

butylester and temperature were performed at 1 30 degrees C instead of the acrylic acid. The 

result was shown in a table 5. In the case of acrylic-acid butylester as well as an acrylic acid and 

a methacrylic acid, the big synergistic effect was acquired by the combination of phenothiazin 

and hydroquinone. 

[0024] 

[A table 5] 
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[0025] 

[Effect Q-Tthe Invention] In distillation of the system containing an acrylic acid (meta) or (meta) 
acrylic ester, by sharing phenothiazin, hydroquinone, and molecular oxygen as a polymerization 
inhibitor, generating of the polymer in a distillation process can be prevented, and long-term 
continuous running becomes possible, and, according to the approach of this invention, product 
recovery improves. 



[Translati«>n done.] 
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